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region. Tbe convexity is greatest along the ventral region, causing
this part to swell out a little beyond the ventral margin. Edge view
oval with sharp ends; end view short-ovate, acute above, broad
below. Rare.

This distantly resembles the smooth variety of Cytheridea torosa
(Jones), Monogr. Tert. Entom. 1856, p. 21, pi. 2, fig. le; var. teres,
Brady (Trans. Linn. Soc. 1868, vol. xxvi. p. 425, pi. 28, figs. 7-12;
Ann. Mag. Nat. Hist. 1870, ser. 4, vol. vi. pp. 21, 22, note; Monogr.
Post-Tert. Entom., Pal. Soc. 1874. p. 178, pi. 7, figs. 1 & 2). The
anterior hinge, however, is more definite, though not prominent, the
shape is rather more truly oblong, and the sub-medial impression is
not so strong. As I have not seen an interior of a valve, I cannot
say if this American species belongs to Gytheridea or to Cytlierideis.

TABLE OF PROPORTIONS.

igth.
15
18
18
14
13
13
12

Height.
9

10
9
6
6
7
6

Thickness.
11
10

8
5
5
5
6

Metacypris Forhesii, Fig. 1
M. Bradyi, Fig. 2
M. JPhitei,Fig. 3
Darwinula leyuminella, Fig. 4
Cypris Purbeckensis, Fig. 5
Cytherideis Marshii, Fig. 6
Cytheridea ? atlantosaurica, Fig. 7

If these proportional numbers be divided by 15, the result will
he linear dimensions in a millimetre and parts of a millimetre; the
figures being magnified 15 diameters.

As the anterior extremity is placed upwards in the figures, the
height of the valves appears as width on the plate.

The species Pigs. 1, 2, 3, 4 are abundant; those shown by Figs. 5,
6, and 7 are rare.

EXPLANATION OF PLATE IV.
(The figures are magnified 15 diam.)

Throughout a is the side view; b, edge view ; c, end view of the bivalved carapace.
FIG. 1. Metacypris Forhesii, Jones; a, right valve outwards.

2. M. Bradyi, Jones; a, right valve outwards.
3. M. Whitei, Jones; a, left valve, outwards.
4. Darwinula leguminelln (E. Forbes) ; a, right valve outwards.
5. Cypris Purbeckensis, E. Forbes ; a, left valve outwards.
6. Cytherideis Marshii, Jones ; a, left valve outwards.
7. Cytheridea ? atlantosauriea, Jones ; a, left valve outwards.

II .—NOTES ON A COLLECTION OF FOSSIL FISH-REMAINS FROM THE
MOUNTAIN LIMESTONE OF DERBYSHIRE.

By JAMES W. DAVIS, F.G.S.

I AM indebted to Thos. Parker, Esq., of Oldham, for the oppor-
tunity he has afforded me of examining his large collection of

fish-remains from the Carboniferous Limestone of Derbyshire. The
specimens have been obtained from quarries near Chapel-en-le-Frith,
in the N.W. of the county. They are for the most part in a beautiful
state of preservation, though some of the more fragile specimens are
011I3' obtained with the most careful manipulation on account of their
liability to fracture. The fossils are creamy-white in a light-coloured
crystalline limestone matrix.

https://doi.org/10.1017/S0016756800144723
subject to the Cambridge Core terms of use, available at https://www.cambridge.org/core/terms. 
Downloaded from https://www.cambridge.org/core. Karolinska Institutet University Library, on 28 Jan 2018 at 20:03:57,

https://doi.org/10.1017/S0016756800144723
https://www.cambridge.org/core/terms
https://www.cambridge.org/core


J. W. Davis—Carboniferous Fish-remains. 149

The fauna of this district affords some features of peculiar interest.
There is an entire absence of fin-rays, and of the sharply-pointed
conical teeth like Cladodus, a negative evidence of their intimate
relationship where present. There are two genera of Petalodontidae,
three of the CopodontidaB, five of the Cochliodontidae, one of Pleu-
rodus and one of Psammodus. Of all these only one species, Psephodus
magnus, Agass., has been previously recorded from Derbyshire.
Besides P. magnus, the following fish-remains have been chronicled
either in M'Coy's British Palaeozoic Fossils, or in the Fossil Fishes
of the Carboniferous Limestone series of Great Britain, in the Trans-
actions of the Eoyal Dublin Society, by the present writer :—

A.condyl(icanthu& (Leptaeanthus, M'Coy) Deltodus aliformis^ Agass.
jitnceus, M'Coy. Deltoptyehius acutus, Agass.

Cladodus mirabilis, Agass. Pcecilodus foveolatus, M'Coy.
Cladodus strialus, Agass. Petalodus acuminalus, Agass.

• Pristicladudus dentatus, M'Coy. Cheiroduspes-rana, M'Coy.
Petrodus patelliformis, M'Coy.

To this list is now added twelve speeies, five of which have not
previously been described; they are comprised in the following
descriptions, to which are added such observations as appear necessary
to indicate peculiarities of form or structure.

Family PETALODONTIM;, Newberry and Worthen.
Genus Petalodus, Owen.

Owen, Odontography, p. 61 (1840).
Davis, Trans. Koy. Dublin Soc, n.s. vol. i. p. 429 (1883).

Petalodus Hastingsiee, Owen.
Odontography, p. 61, pi. xxii. figs. 3, i, 5.
Davis, I.e. p. 493, pi. lix. figs. 16-21.

A considerable number of the teeth of this species have been found
varying in size as well as in form. An average tooth apparently of
full size is O35 inch across the crown ; the height of the latter being
0-15 inch. The base is nearly double the height of the crown.
Whilst agreeing generally in form with the species from the Mountain
Limestone of Armagh, it differs in the greater area occupied by the
imbricating ridges at the base of the crown; whilst the former
possess five or six folds or ridges, the specimens from Derbyshire
have nine. Some of the examples are broader across the crown,
than the average tooth already named, and the height of the crown
is less, very thin, and almost straight. This may be due to greater
wear, the coronal surface being reduced from the normal convexity
to a more or less straight edge ; or, it may indicate a different species.
The broad form closely resembles in some particulars the specimens
of Petalodus inequilateralis from the Limestone of Wensleydale.

Genus Petalorhynchus, Agass. MS.
Davis, Trans. Eoy. Dublin Soc. n.s. vol. i. p. 516 (1883).

Petalorhynchus psittacinus, Agass. MS.
Davis, I.e. p. 516, pi. M. figs. 12-16.

Hitherto the teeth of this species have been found only in the
Mountain Limestone at Armagh and the Carboniferous Series near
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150 J. W. Davis—Carboniferous Fish-remains.

Glasgow. The specimens from Derbyshire present as great .a variety
in form as those from Armagh so far as the series extend, and there
can be little doubt that the species is the same. In one or two of
the best-preserved examples, the depth of the tooth only exceeds the
breadth by one-fifth, and consequently is probably from the posterior
part of the mouth ; the sigmoidally curved folds of the ganoine,
extending across the external surface at the base of the crown, are
only three in number. In the species found at Armagh there are
four or five imbricating folds. The beak-like cutting-edge of the
crown is somewhat deeply and broadly serrated along each lateral
margin in some of the specimens; in this it also diverges from the
types and offers a superficial resemblance to the teeth of the genus
Ctenopetalus. Minute vertical furrows extend from the cutting
margin downwards over the anterior surface of the crown.

Palatal Teeth of Fishes from the Carboniferous Limestone, Chapel-en-le-Frith,
Derbyshire. Coll. Thos. Parker, Esq.

F a m i l y COCHLIODONTIM: , E . Owen.

Streblodus oblongus, Agass. MS.

Davis, Trans. Eoy. Dublin Soc. n.s. vol. i. p. 424, pi. liii. figs. 1-4 (1883).

Remains of the teeth of this species are not uncommon. . They
are usually detached, and owing to their extreme brittleness, and the
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J. W. Davis—Carboniferous Fish-remains. 151

difficulty with which they are developed from the matrix, they are
often fragmentary. An example exhibiting the series of three teeth
covering a ramus of the jaw has not yet been discovered. The large
posterior teeth are most commonly met with. They are much smaller
in size than those of the same species fro«i the Mountain Limestone
of Armagh, generally about 0*5 inch in length and 0"3 in breadth.
They possess the characteristic convolution of the genus. The
enamelled surface of the crown is exquisitely and perfectly pre-
served, and in most instances does not exhibit much trace of being
worn by attrition, from which it may perhaps be reasonably inferred
that they are the teeth of a young individual.

Genus Psephodus, Agass, MS.
Davis, Trans. Koy. Dub. Soo. n.s. vol. i. p. 438 (1883).

Psephodus magnus, Ag.
Trans, of the Royal Dublin Society, ser. ii. vol. i. p. 439, pi. lv. fig. 1-14.

Several examples of this species have been found. They do not
materially differ from the specimens described from the Carboniferous
Limestone of Armagh. The largest tooth, probably occupying a
median position on the jaw, is 0-85 inch in greatest 'diameter, more
or less pentagonal in outline, the upper surface highly convex, and
the under one correspondingly concave.

A second specimen consists of two teeth joined together similarly
to those represented in the memoir named above, pi. lv. fig. 4, the
two upper and larger teeth; the Derbyshire ones are about two-
thirds the size of those from Armagh.

Teeth occur which differ from the types in some particulars. They
are almost circular in form, and equally convex from all sides; their
diameter across the crown is slightly less than half an inch. They
may represent a different species of this genus of fossil fishes, but
until a larger number of specimens have been found affording more
complete evidence of its peculiar characters, it appears advisable to
retain them under the above title as" a variety of the old type.

A number of small helodont teeth are scattered over some of the
pieces of limestone. They are small and elongated, smooth and even
on the surface of the crown, without median or other prominence.
They were probably connected with this or the following species of
Psephodus.

Psephodus simplex, Davis, sp. nov. (Figs. 1, 2, p. 150).
Teeth trapezoidal in outline, longest diameter 0'8 inch. Two

longest sides forming an acute angle at the apex. The two shorter
ones, half the length of the longer, inclosing an obtuse angle. The
surface of the crown is convex (Fig. 1), its enamelled surface covered
with small punctures. The margins of the tooth are thick. The
under surface (Fig. 2) forms a channel extending parallel with the
long axis of the tooth, which like the under side of Psephodus magnus,
Ag., was attached to one of the cartilaginous jaws of the fish.

The teeth comprised in this species, of which several specimens have
been found, are almost identical in shape. They differ from those

https://doi.org/10.1017/S0016756800144723
subject to the Cambridge Core terms of use, available at https://www.cambridge.org/core/terms. 
Downloaded from https://www.cambridge.org/core. Karolinska Institutet University Library, on 28 Jan 2018 at 20:03:57,

https://doi.org/10.1017/S0016756800144723
https://www.cambridge.org/core/terms
https://www.cambridge.org/core


152 J. W. Davis—Carboniferous Fish-remains.

of P. magnus in form ; the latter are more or less pentagonal or
rounded, whilst this species is four-sided, two being so much longer
than the others as to assume almost a triangular appearance. I have
ventured to distinguish the species by givingit the name Psephodus
simplex.

Genus Deltoptychius, Agass. MS.
Davis, Trans. Roy. Dublin Soc. n.s. vol. i. p. 432 (1883).

Deltoptychius plicatus, Davis.
Quart. Journ. Geol. Soc. vol. xl. p. 628, pi. xxvi. figs. 13, 14 (1884).

Several teeth of this species have been obtained. They do not
materially differ from those described in the paper referred to above,
from the Yoredale Series of Wensleydale, in the possession of Mr.
Home; like them, they are readily distinguished from the type
species of Agassiz, D. acutus, by the greater prominence of the ridges
occupying the surface of the crown ; the more regular and broader
form ; and more widely expanded outer margin. The Derbyshire
specimens are slightly larger than those found at Wensleydale. They
are delicately and beautifully punctate on the surface.

Genus Poecilodus, Agass. MS.
Davis, Trans. Roy. Dublin Soc. n.s. vol. i. p. 441 (1883).

Pcecilodus Jonesii, Agass. MS.
Davis, Trans. Eoy. Dublin Soc. n.s. vol. i. p. 442, pi. liii. fig. 20-23.

Teeth of this genus have been found. They correspond with
those of the same species found at Armagh in essential characters.
They are of two forms, the larger posterior tooth is about 0-5 inch in
breadth, the length equalling half the breadth. The posterior por-
tion of the tooth is broadest and is free from ridges. Its surface is
considerably worn and forms a concave depression. The remainder
of the crown is traversed by 7 or 8 parallel ridges. The whole is
enamelled and punctate. The second tooth is smaller, sub-triangular
in outline; its length is the same as that of the larger tooth, O25
inch; the greatest breadth is 0-1 in., diminishing towards the opposite
extremity. Five ridges are exposed, extending transversely across
the surface, separated by somewhat deep grooves. It is similarly
enamelled and punctate to the posterior tooth.

The only species of the genus Pcecilodus hitherto recorded from
the Mountain Limestone of Derbyshire is P. foveolatus, M'Coy
(British Palaeozoic Fossils, p. 639, pi. 3G). The type is in the
Woodwardian Museum, Cambridge, and is unique. It is readily
distinguished from the specimens in Mr. Parker's collection by its
large size, narrow, elongate form, more numerous and diagonally
disposed ridges, and the regular rows of puncta which run parallel
with the ridges. The species, Pcecilodus Jonesii, named by the late
Prof. Agassiz, and described in the memoir cited above, has hitherto
been found only in the Limestone of Ireland. It comprises teeth of
two forms originally considered by Agassiz to represent two species,
but proved by specimens in the collection of the Earl of Enniskillen,
now transferred to the Natural History Museum, Cromwell Koad, to
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belong to the same species, and to be the anterior tooth of P. Jonesii.
In this, as in others of its principal features, the species from Derby-
shire agrees ; and whilst in one or two minor points it is dissimilar—
as, for instance, in the greater expansion of the smooth posterior part
of the larger tooth, and the fewer number of the ridges on the small
one—there can be no hesitation in considering those differences as
not more than varietal, and including it in the same species with the
examples from Armagh.

Genus Xystrodus, Agass. MS.
Davis, Trans. Koy. Dublin Soc. n.s. vol. i. p. 447 (1883).

Xystrodus Parkeri, Davis, sp. nov. (Figs. 3 and 4, p. 150).
Several exquisitely beautiful little teeth have been found belong-

ing to this genus. They are 0'3 to 0"4 inch in length, and O15 to
0'2 inch in width, sub-triangular in outline, rounded anteriorly, and
expanding towards the posterior margin. Surface of the crown con-
cavo-convex, rising on one side in the form of a ridge, depressed
along the opposite one, forming a broad concave channel extending
the whole of the length of the tooth, and expanding into a somewhat
aliform margin, more or less sinuous in outline. The surface is
enamelled, and a number of minute punctures, arranged so as to
form a series of sinuously parallel ridges, extend across the tooth.

This species resembles most nearly that of Xystrodus pulchellus,
Davis (Trans. E. Dublin Soc. n.s. vol. i. p. 450, pi. lv. fig. 24), from
the Yoredale Series of Wensleydale, but may be readily distinguished
by its rounded anterior extremity, less acutely triangular form, and
the, aliform character of the concave margin. The convex margin is
rounded in this species, in X. pulchellus it is straight.

Xystrodus simplex, tit. J. and W. (Geol. Survey of Illinois, vol. vii.
p. 178, pi. viii. figs. 4, 5, 1883), is a larger tooth than the one now
described, but is similar in form. It may be distinguished by the
more acute angle formed by the lateral margins and its point of
inrolment being more distinctly developed. The punctas on the
surface are without arrangement into ridges. Messrs. St. John and
Worthen consider that the genus Xystrodus is closely allied if not
identical with that of Tomodus, Agass. They remark, " While we
have not the data necessary for carrying the comparisons to a final
conclusion, we are much impressed by the intimate resemblances
which subsist between the present genus and Tomodus, Agass. A
series of careful sketches of authentic examples of Tomodus convexus,
Agass., from the Mountain Limestone of Bristol, England, and which
were kindly submitted to us by Lord Enniskillen, show this rela-
tionship in a striking manner. The genus Tomodus, indeed, appears
to be a Xystrodus in all save the arrangement of the puncto in
parallel transverse lines; and in the latter respect we find a close,
though not absolute agreement, in the initial species occurring in the
American Carboniferous species X. simplex " (op. cit. p. 177). It was
in 1859 that the late Professor Agassiz, whilst visiting the Earl of
Enniskillen, took the opportunity to examine and arrange the mag-
nificent collection of Carboniferous Limestone tish-remains which
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were then located in the Florence Court Museum. Amongst others,
the large, thick, massive, triangular and convolute teeth from Bristol.
They are one and a quarter inch in length and nearly half an inch
in thickness ; the surface, convex from back to front, as well from
side to side, almost globose. These were named Tomodus convexus.
The type specimens are figured in the Trans. Eoy. Dublin Society
(n.s. vol. i. pi. lv. figs. 15-18). The teeth assigned to the genus
Xystrodus are medium or small in size, of a triangular form, much,
elongated, slightly convoluted, and more or less acutely pointed
anteriorly. The crown does not present the bold convexity charac-
teristic of Tomodus, but is comparatively flat, one side of the crown
being raised, the other depressed. Xystrodus striatus and X. angustus,
the Agassizian types, are also figured in the memoir cited above
(pis. lv. figs. 7-10 and pi. lv. figs. 19-21). The former was de-
scribed by Prof. M'Coy under the name Cochliodus striatus (Brit.
Palaeozoic Fossils, p. 624, pi. 31, fig. 27). The group described by
Messrs. St. John and Worthen, of which Xystrodus simplex, already
mentioned, may be taken as the type, have all the characters of that
genus, and appear to be closely related to the British species; but
there is no evidence with which the writer is acquainted which
demonstrates that either the British or American representatives of
the genus are generically related to Tomodus.

In recognition of the services rendered to palasontological science
by Mr. Parker, I have ventured to distinguish this species by
appending to it his name.

Family COPODONTID^;, Davis.

Genus Mylacodus, Agass.
Davis, Trans. Eoy. Dublin Soc. n.s. vol. i. p. 480 (1883%

Mylacodus variabilis, Davis, sp. nov. (Figs. 5, 6, p. 150).
Teeth trapeziform, length 0-7 inch, breadth 0-9 inch. Crown of

at least two different forms, in each the surface is more or less level,
slightly convex in central part between the sides, with a sigmoidal
curvature in the opposite direction, the posterior and lateral margins
are a little raised, inclosing a shallow depression, enamelled, and
covered with minute, and in some cases scarcely distinguishable, pustu-
lations. Anterior margin of first tooth straight, laterally more or less
straight, slightly diverging to the rounded posterior margin. Angles
rounded. Second tooth, anterior margin concave; may have been
attached to the posterior margin of the first; antero-lateral angles
acute, not rounded; lateral margins straight or slightly concave,
posterior margin slightly convex, postero-lateral angles slightly
rounded. Base not well exposed, mostly hidden in the matrix.
Part exposed 0-15 inch in thickness, porous, thinning out towards the
margin of the crown, with the upper surface of which it forms an
acute angle.

Two species of Mylacodus have been described in the Trans, of the
Royal Dublin Society, both from the Carboniferous Limestone of
Armagh, in Ireland ; the types are in the Enniskillen Collection at
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the new Natural History Museum. From M. quadratus, Agass., this
species may be distinguished by its greater breadth, straight anterior,
and rounded posterior margins. The second tooth is readily distin-
guished by its form; and both are less distinctly punctate than in
M. quadratus. The coronal surface of Mylacodus sesamini, Agass.,
is uniformly rugose, and the lateral depressions near the margin are
deeper and more extensive. The form of the crown is that of a
truncated cone as compared with the broad expansion of the species
now described, which it is proposed to distinguish as Mylacodus
variabilis.

Genus EHTMODUS, Agass. MS.
Davis, Trans. Roy. Dublin Society, n.s. vol. i. p. 473.

Bhymodus convexus, Davis, sp. nov. (Fig. 7, p. 150).
Teeth : length 0-25 inch, breadth 045 inch. Crown, median portion

uniformly convex, with depression on each side, lateral extremities
raised into prominent ridges ; surface enamelled ; central part con-
siderably worn by attrition, beautifully punctate, without definite
arrangement. Anterior and posterior margins similar; central part
rounded, with a depression, corresponding to the one across the
surface, on each side. Antero-lateral angles produced, slightly
rounded; opposite ones similar. Base not exposed.

This species differs from Rhymodus transversus, Agass., and Bhy-
modus oblongus, Davis, in the form of the coronal surface. In each
of the species named there is a decided concavity in the median part
of the anterior margin. In this species the anterior margin is convex.
The aliform processes of the crown as well as the root, which are
prominent in the two forms previously described, are not largely
developed in this species. Whilst differing in specific details from
the forms of Rhymodus, the transversely oblong form, prominent
convex crown with lateral depressions and raised margins, are generic
characters sufficiently distinct to leave no doubt as to its relation-
ship with that genus. Having reference to its especially rotund
coronal surface, the name Rhymodus convexus is suggested to dis-
tinguish the species.

Genus Characodus, Agass. MS.
Davis, Trans. Roy. Dublin Soc. n.s. vol. i. p. 474.

Characodus minimus, Davis, sp. nov. (Fig. 8, p. 150).

Teeth trapezoidal in outline, small size; anterior margin 0'2 inch
in length, posterior one 0-25 inch; length 0-12 inch. Crown from
front to back convex ; laterally, slightly convex, the middle portion
worn by attrition and somewhat depressed. The surface is covered
with enamel, and minutely punctate where unworn. All the margins
are straight. The base is hidden by the matrix, but appears to be the
same size as the crown.

This tooth approaches most nearly to the generic characters
possessed by the genus Characodus; it differs from the species
hitherto described as C. angulatus, Ag., and G. cuneatus, Ag. (Fossil
Fishes of the Carb. Limestone Series of Great Britain, Trans. Eoyal
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Dublin Society, ser. ii. vol. i. p. 475, pi. lviii. figs. 19, 20, and 21),
in the absence of a prominent lateral border on each side of the
coronal surface. In the place of this the borders are more or less
depressed, except midway between the anterior and posterior angles,
where a minute projection forms an angular prominence. This
species in its form appears to hold an intermediate position between
the two named above; whilst its margin and angles are equally
regular with those of C. cuneatus, it possesses the elongated form
of C. angulatus.

Family PSAMMODONTID^:, L. G. de Koninck.

Genus Psammodus, Agass.
Davis, Trans. Roy. Dublin Soc. n.s. vol. i. p. 459 (1883).

Psammodus rugosus, Agass.
Poissons Fossiles, vol. iii. p. Ill, pi. xii. figs. 14-18; pi. xix. fig. 15 (1833).
Several teeth of this species have been found : they do not differ

from those of other localities, examples of large size are not un-
common. A specimen, of which only a portion is preserved, is 1-1
inch in breadth, a portion of the length only remains. Jt differs
from the ordinary form in the sigmoidal curvature of the surface of
the crown from back to front, one portion being depressed and con-
cave, whilst the other is broadly convex, the latter much worn by
attrition. The margin of the convex side forms an acute angle with
the under surface of the base.

Genus Pleurodus, Agass. MS.
Davis, Trans. Roy. Dublin Soc. n.s. vol. i. p. 458 (1883).

Pleurodus Woodi, Davis.
Davis, I.e. p. 458, pi. lix. figs. 12-15.

About a score of teeth of this species have been found. They are
extremely interesting because they extend the vertical distribution
of the genus downwards from the Yoredale beds of Wensleydale to
the thick-bedded Lower Limestone of Derbyshire. The type-species,
P. affinis, was obtained from the Coal-measures, and named, but not
described, by M. Louis Agassiz. The same author also named a
second species, P. Bnnkinii, from the Coal-shales of Northumberland.
In 1870 a specimen was discovered at Newsham, near Newcastle-on-
Tyne, which was described by Messrs. Hancock and Atthey in the
Trans, of Northumberland and Durham, vol. iv. pt. ii. p. 408, pi. xv.
So much of the fish was preserved that its form could be identified.
The length of the head and body was 3 inches, the breadth across
the thorax 2 inches. The body was covered with mosaic-like tubercles,
the tail was not preserved ; a spine was inserted immediately behind
the thorax, five-eighths of an inch in length, laterally compressed,
straight, broad at the base, tapering rapidly to a point. The mouth
was large, and there were apparently three or four teeth on each
ramus of the jaws. The bones were cartilaginous throughout.

The teeth of Pleurodus Woodi indicate a fish about double the size
of the one from the Newsham Coal-shales; and, judging from a
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comparison of the size of the teeth, about half the size of the Pleurodns
affinis, Agass., also from the Coal-measures. The teeth may be
distinguished by the deep transverse ridges and the absence of
widely expanded lateral margins, as well as their elongate form. The
specimens described in the Transactions of the Koyal Dublin Society
from the collection of the late Mr. Wood, of Eichmond, were tabulated
as having been found in the Mountain Limestone of Richmond, in
Yorkshire. I have since found that they were from the Upper Yoredale
beds near Leyburn, the same locality from whence the collection of
Mr. Home was obtained ; consequently Mr. Parker's specimens from
Derbyshire are the only ones which have been found in the Lower
Limestone. An example of the spine of the fish has not been found ;
the teeth do not differ in any appreciable degree from the types, and
they are probably the same species.

INSERTS SEDIS.

A large number of small palatal teeth have been found associated
with those already described. They are of varied forms, usually
more or less elongated, sometimes of uniform width and even and
smooth on the surface; in others, the median portion is raised and
gibbous, the lateral extremities depressed and attenuated in width.
The under-surface is devoid of basal or root-like extension, and is
frequently more or less concave, thus conforming to the convexity of
the crown. They are enamelled and covered with pustulations or
punctations where the surface has been worn.

Many of these small teeth are probably immature examples of
species already described ; others may have been associated with
them in different portions of the jaws, whilst it is'possible that some
may be distinct and independent species. It is considered advisable
for the present to await the advent of other examples which shall
render the determination of their affinities and relationships some-
what less problematical.

III .—ON THE OCCUKKENCE OF UNDISTURBED SPOTS IN EARTHQTJAKE-
SHAKEN AREAS.1

By CHARLES DAVISON, M.A.,

Mathematical Master at King Edward's High School, Birmingham.

ONE of the most important discoveries in Seismology is that
which proved the close connexion in position between earth-

quake-centres and lines of fault, leading up to the view that the
earthquake is an effect and not a cause of fault-formation. It may be
the momentary result either (1) of the sudden fracturing of the
earth's crust, or (2) of the impulsive friction that must accompany
the relative displacement of the rock-masses adjoining the fissure.
Now, earthquakes are frequent at places where faults are already
advanced in the process of formation. They also recur continually
at one and the same place along a line of fault, the number felt in

1 A note read before the Birmingham Philosophical Society on March 11, 1886.
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